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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
forming method for a minute pattern with a 
narrowed pattern interval of a resist 
pattern, which can form a minute pattern 
formation material surely on a surface of 
the resist pattern. 

SOLUTION: The first resist layer 3 
including an acid generating material by 
means of heat or light irradiation, is applied 
on a substrate 1 , exposed to light through a 
pattern, and developed. The first resist 
frame 6 is formed by means of washing the 
developing solution with a cleaning liquid, 
and the minute pattern formation material 8 
including a material corsslinking with an 
existence of an acid, is applied on a 
substrate 1, on which the cleaning liquid 7 
is forced to stick. An acid is generated in 
the first resist frame 6 by heat or light 
irradiation, and a crosslinking layer formed 
between the first resist frame 6 and the 
minute pattern formation material 8 covers 
the first resist frame 6. 
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x h 7 u- a 6 tftefczntzmfo 1 «®f;:7Kif£ffi8L 

^2©l/y7M8 5i*-r? ll 
[0 0 5 7] C-5-r-5d<htCct 0, SSTX^y" hJt«|/ 
•/Xh7l/-A^, l/^X h7l/- AfficDhU->^Wti 

car l r 7 v- hMMtfiWR \z m^vtm&± ex 



»j4#»*«a*'e*ca:*«"e**. tot, Uvxh 

[0 0 5 8] ^C(C, **Jfi»l8*J:D*flcWK:*-r*lfi 
L'>^A^->©W®Sr^LT^-5. 03 (b) . 

(c) it^ti^nmMms\zm-j<imm<Dmm^L 

[0 0 5 9] 0 3 (a) ICw-r*3*E!6«©lB2 0U5?X 
h7U-A9te, ±at©01RC/02fC^LfcSS;fflA^ 
->ffi^7jffi£ffl^T^/&£*VCl>3. ST. SlOl/ 
>>X H7U-A6<£ff;* (MZ) d = 6. 0/tm, WfiS 

(w 1 + 2 • w 2 ) = 0 . 6 umiiUZ>£.?\zBjfcT 

s -er ictkh z&m l tirsb^ * - >»i&tm 
*mi(DvvT.V7v-K6±.\zmm\sTttm. m& 

*jjtLTS2©l/yXh7l/-A9*Mt'5. ft 
£11 £>JI;*w 2 ttiftO. lMmTf*0, C*lfC<t 0i|@w 
1 = 0. 4 MmtC^/Mt^-e-fchl^^^^Ct^T' 
#5. 0^©«k^(C, hl/>^rtSS:fflf^-r-5S2 01/ 
vX H7U-A9««tt^— £*«S*lTV>*. C©h 
l/^fy^-^ffl^T, fSd2 = 4. 5 nmom- 
VD'f (NiFe) £7U-AJ6o#ffit'J;i9^*irf3 

[0 0 6 0] -7?, 13 (b) , (c) tt. ££#0)01 
0 (C^b/c^/t^->^73)*<£:ffl^T0 9 (C^tfc 

[0 0 6 1] sr. «Sl©U^Xh**«±fcft*UT 

^SIl©l/yXh71/-A5 3 2±i:IfL > fla&. 

«LTI2©l/-7Xh71/-A5 3 6^M 
r-5. ^l©l/y7h71/-A53 2B 

iitzztztt. imvx%mmKmmz\ &rt*/Mtu>&: 

[0 0 6 2] Jgfig^nitS2<DU>'X h7l/- A 5 3 6 

nh\s>?mo&®$:m.m-rz£. 03 (b) 

Hl^>^g|5©l^-yX hXl/-A(B5Sa«^H^tl 
T££r, «w2^J£3i«oT^*. Sfe, 03 (c) 
©«-&ICte, hU>?/£gRWl/->*X hXU- AfilSafe* 

hu>3 L ±.ffi<7>mm&r\zhWim2rLT^tmm& 
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>T7U'-A*o#*?foT ; b» S3 (b) , (c) \Z 
[0 0 6 3] 2<b\Z, m2<D\s*J7.Vm\ZiL*$mWi\* 

<7>®m&\t2*>\zi&.T-?z. ftox, mm&mmmzm 
tmw.t<o^-m\zxK)Th^ tz\zhsb-D^mtim^ 

n, *ofSl:i3 (b) tp|«Ott^^^oTLS 
■5. 

[0 0 6 4] <h£3#. 

^#Bt«s b tcvtm-zmm a * - >j^fi)c*m Jitbx 

[0 0 6 5] z\o&o\z. *mm<DBm\z±ftii. vv 
x hyi/-J±ffl<DM\zitLTUi?7> hyis-J±e>mm& 

y^n? - >-e& o t %w® a * - >o tb i %m&Bf$. 
[0066] ±fe^i©*Jg^»c«i:sia«ffl 

<nmm&m^&fc&j:feT°<Dfc : &m7 &n.mz-tt-?iz 
\,\ muz, mfai ±<D#.&m7 \zj=2f<Dm®>tfttm 

U T t <F> <D y° p -tr X JC *3 tf 2> {k m <n U H £ & •£> W HEtt 
#£-5. Sg2ic, #o^JH©«&M2#*#lcJ:?)»tf 

A6#7K#£©JRbT8iMEL.Tb;£t^ &3gftta«&{LL 
TA*->fbJg|££DTL£5 pmttfc&-5. S 

^S«l£SSi££-fr-5fig. ffltnfcSffi 1 T-iSMISgSrii 

[0 0 6 7] fCT, #^©!fS2©jy6®ff£!g<!:L 

t. ±mmi<nMM<o]&miz£z>&mrt2->Mf$.jjm 
R&y v-K#>r> zismizm «r>Tif 

[0 0 6 8] 

LT^S. 3?«/ifeitMi 1 0 2 rtlCte^ffi 1 4fi1"5 
Ifi*;^ 1 3 6tfiW.#i2nX^Z. 3 6 

«. ^-^ 1 3 4$rilG^-a-TSfil ; £5cEnE73f6ll'll] 
-B-.5 £ -5 J; 5 tcfc o T H -5 . 



[0069] mm/nk&m 1 o 2 en 1 3 

6±0S«i«ffitcS8irou^x h£g#rr3*:#©gi 
£#*/>OH 0 411 ^>7"1 2 0**«atffc#& 

a;v:t*i 1 i€B8<t*c;t;^i 2 6*Hi;*ctt 
ck 0 . iHfeSt* >7 114 <Dgt«!i££«£ 1 ±CiMiT 

[0070] S&/&#«1 0 2 fcte, 

^136 _k<D« « l«It:Il©l/yXh ©3R#jgi« 

;XJH 0 611 #>^1 2 2£$SM»^ft***>A;K7" 

1 1 OfciKi^KAMl^l 2 8&mK2>Z.£lZ£Q, 

mfr&fyfi 1 6o^ss«rs«i±tc«*-r^>. 
[0071] $ sc. m.&/m&m 1 0 2 en as* 

3 6±©S1Sl^®(C|g2 0WvX h)f8£^fiX 

-r & tb <d®lm a * - >wi$.mn ^m^rr s isiiffl /t 9 - 

>MWtf/XJH 0 83&»RW6nTl>«. »A 

tr->mmmim;x)\>\ 0 sn *>7*i24js 

«3-a-fc*<£A\>W:/l 1 2S:B8< t*(C/N*;p-7*l 305: 
[0 0 7 2] S«/i5t*tf 1 0 2\Z\Z. SS^ 

3 6±<Dm^.i^m\zm.m/^->mfS.ttnmm 
vim&WLm- *®.m a * - y 2 

;Xf2 0 4ii #>72 2o*nmi*Tkt£ifit>n)vy~ 

2 1 1 Zffl< i*i:/W7'2 2 e&fflC-s^ittiO, 

mm^-ym^.mnmm.m.^y^ 2 1 4©m^A^ 
[0073] ^tc. *mM.v>Bmiz&2>m&/ : &.&£w. 

MSBTAiSIMaatt. *S@W31^/ft^« 1 0 2 i*gcD 
3 6lC«B3*l-5. 
[0 0 7 4] 3 6tC*«l SfILfc6, 

■=E — 9 1 3 4 SEftLTM*;^ 13 6 *<£EIfeS:-e 

lates-e-*. -entile, #>7i2o^sffl^t^ 
;W7i 1 is«<i*t:;W7"i 2 6£fflUT, silk 

JK^>;!7 1 14WI«4I«/XJH 0 4a>6£« 

i^®£Sfcife#i-s„ 

[0 0 7 5] Bfj£OS«Maa!6<»7bfc&. A;i/^1 2 
6 6M<t*t:/U^i 1 i5:ffli;TiMyX;n 0 

[0 0 7 6] i^yy"\ 2 2&nmzi±^>-3jvi 
y 1 1 o&ffl< tmzjvvyi 2 s&mcx. &&m9 
y9 1 1 evyt&m&yt&msxfri oe#6i«i± 
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8SM<£#fc/w7i i o*BJi;-c»ciMSy'X;n o 

[0 0 7 7] Et±CDlS^7Ufc6M*^l 3 6 
<7>l§]££fSMfc:£-tt\ S« 1 J: 0 

*IiO^ 1 RdCfK 2 ©WS?X hH«A)lftr«lRffi»B 

icassi-ri. »». sis 1 tt*H*©***i£ 

13 6tl«l«tlbft6. t-^ 1 3 45rKi4L-T 
aMR*jWl 3 6««EIIE»rCig<EStt*. ^nt^fc 
#>:/2 2 ofcfSft a\>pX2 1 1 £M< £ 

*fc/x;v^2 2 6MCT, Wffl/x^->»«t»»fflgi 

#XL9>i? 2 1 4 0D|Mi/ , «^— 

»/^->»j**mja«4**yx;p2 o 4*>e,»«£s 

6£W< i#K:A\>K/2 1 l*fflDT»l/^->^ 
»^fflS«!*>'X;i/2 0 4 

WWiSlfO-DW? 110$H< t^CW^ 1 2 8 £ 

fflur, ? i l 6 X;n 

0 6*61«l±l:|[*t*. Bf*0«BWtt«6«»7b 
fee, A*;i>Xi 2 8*i<i*i:^i lOSiDT 
*#*yx;n o 6*6cft»««)Wft*#±s**. 

ftfWTtSiSfiM^l 3 6 *SEHE»Tig<SS 
■a-T«E#**IRD«)t>T. SIR 1 
[0 0 7 8] H©J;"5C**ifi©»»fcJ:fttf, S«±. 

# -5 QT*aKlCttfttK£ b T b * 5 BlflEtt * K&S»t 

®JRbT|giHbTb£5C£fcli]>KT£S. ft 

*KJ:DH#©*^«fc«&bTb$'5z:i , b&^. 
[0 0 7 9] #tC. *»WO*3 0«i«)»BitT. 

^T0 5 71Sa8*ffl^TSiMTl>. B5fcM*ffiU8M'\ 
v H©Wft*S**"«"lS*riBBIT*D. 0 5 (a) 

0, E5 (b) teSLhffi (ABS) JifcBrffiH 

[0 0 8 0] JEt*. -f^f-fy 
<tt*9) E«^y Ftti««Sttia* (MR) 

-A#o£:£i£te, -f >yt>7-<< ^ffiS^y 



[0 0 8 1] £~f, A 1 T i C^CD-b7 5^^*t*HC«k 
ff 1011 A 1 2 0 3 , S i 0 2 $?©ilfe»tm£, X/X 

[0 0 8 2] JfcHTf, -5-©±lcTfi5->— 1 lfflWi 

1 2 tWITS. Ttf H 1 lfflOlU A 1 F e 
Si, NiFe, CoFe, CoFeNi, FeN, F 
eZrN, FeTaN, CoZrNb, CoZrTa? 

0 0 ~ 5 0 0 0 nmiS©lS!Cf^t5. ->—;!> 
* y XJB©*6»B 1 2 tt» A 1 2 O s , S i Oj^co«feS 
X/^y^tt*-«ff*b<ttl 0~2 0 Onmg 

[0 0 8 3] IfiWfl 2±©MR*?-1 3 

/ifeb, CfflMRifl 3©M«K«MWtcgM£2n3«fc 
5l:'J-H«#14*MtS. MRif 13H iBtt 

sK«wbfc*ji«jftfr*^t3&«»*b^. sstts© 

tf^tbTtt. NiFe, N i Fe Rh, FeMn. N 
iMn. Co, Fe, NiO, NiFeCr^WSl/ 
<, #181411 bT«, Ta. Cu, AgfWf 

*bV>. *&. £H*lifi£bT, WAtfNi FeRh/ 
Ta/NiFeOHim NiFe/Cu/NiFe 
/FeMn, NiFe/Cu/Co/FeMn. Cu/ 
Co/Cu/NiFe, Fe/Cr, Co/Cu, Co 
/A g»C**l«S U=7 h t l/T**a=!» h 

omm\t, 0. 5~5 0nm, 1~2 5 nmitS 
C<fc#$f£b<, #&«UB©£U?t>, 0. 5~50n 
m, «rl:i~2 5nmtnct!!|SifSUi. ±i£©3. 

=.y homKi&Lmmmt, i-sob. wci~2o 

H*«Sf*bV». MRIf 1 3i#tLTOlSH 5~ 
1 0 0 nm, &\Z 1 0~6 0 DmrftS^tiWf *b 
t». MR$fffl©I*»it5l:«, XA-y^ffi, »o 
*j**jWB^6n*. U-HM14I1 W. Cu, A 
u, Ag, Ta, Mo. Co, PtSffl#lttSS*^ 
rW^te. tb^tm^T'l 0~5 0 0 nm, 4#lC5 0~ 
3 0 0 nmfWEO«J»t»iatract39«»*bt». 
[0 0 8 4] tfC^T?, MR*fl 3ROT-HS#1 4 

ro«e»B i5ii a i : o 3 , s i o 2 ^©tfc»tm£, 

7>/\v*mm-V. 5~5 0 0 nm. $f*b<ttl0~2 
0 0 nm&g.V>&B\zB]&-? : b. 
[0 0 8 5] fiUJJtfcMRB^'y Kffi©#JB«. b 
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[0 0 8 6] 'A^X\ MR$f 1 3 0±«->— ;UH*JKE 

m-rz>m®<\y mvT&mmi eHvm&mzmm 

1 6fflK>H«. NiFe, CoFe. CoFe 
Ni, F e NeottiBtttm*. «£>o#S;, WyPtii 
ft!fSl<S5 0 0~4 0 0 OnmgSWBIfflCfl^ 
ti. E»^+y^l 7 ffl A1,0,- S i 

02^*m£X/t>y*S^T. 10~5 0 0 nmgi 

[0 0 8 7] E^^^^yi 7±fc, n-r;n 

8 ©n-f ;n 8 £Jt 0 HtfilHM 1 9 

^>£ft^T. 2~5MmeflE©J»*fc»JSfi-r«. tBftff 
19tt. 7* h^XhWttSJRWfcS-S-T. 3~2 0 

[0 0 8 8] CU:©I8S«T. 0 5 (A) (C^-TH* 

[0 0 8 9] 05 (B) \Zm-$~£?\Z. u®«t 

±Sft8ffi2 0tt, NiFe, CoFe, C 
oFeNi. FeN^Ot»:flS14«lSf^, $f3;L<«3~ 

aS*OABS«*»6ftfc»tt*». mm<DZ£<t£2>£ 

[0 0 9 0] £tT, JI©<fc5&JEMfc<&±»ajeS2 0£Jg 

[0 0 9 1] 06 (a) KiR-TIMl** •> y 1 7 ±lc, 
06 (b) iC^-TcfcptC Cu, NiFe, Au%f<D& 

2 1*. 1 0~5 0 0 

[0 0 9 2] Jfc^T?, 0 6 (c) iZ5K-?£viZ, 
%I2 l_klCJBl©U5?X htm 2 2*a*l/T/^- 
= >4fU 06 (d) KftiiJtlBlOU^h?!/ 
-A2 3$r«tl>. CfflIl©l/y7h7l'-A2 3 

o»«c*v>t, S*xS*69l*«E<i*H>xe , TrJBi 

U ftl CO^vX N71/-A2 3SjB0;BMfcfliFft£ft;& 
ttikSttS. Hc»jMR7U*:S. ±BJB 1 OSOfi©»ll 

[0 0 9 3] ^10I/yXh7l'-i>23i. d 

©±fCB/£$n*:Sf!2©U:yy; 
fL. ±Em©SI*e©#MraRiJliU;fcJ:'5»::«*, * 



ftUTSlOk^ F7WA2 3t*Il/fcS2 0|/ 
^H7l/-A3 0«Mt6. M^nfcI2©l/y 
T.h7ly-A30«, 31 1 ©US?* h7l/- A 2 3«t0 

i> (0 6 (e) #98) . 

[0 0 9 4] 0 7 (a) C jR-TJ: 5 C S2CUyXh 
7l/-A3 0*atL.Tffl^TNiFe, CoFe, C 
oFeNi, FeN^OttBtttmSfcoSLTJ&oS 
12 4*f5. 

[0 0 9 5] JfcV»T, 07 (b) Kw-r«fc5tJBlRtf 
I2©l/yXK7W-A2 3. 3 0 £*tllftJH«£jab> 

TIMW-*. *fc, 0 7 (c) fciR-rj:3fc. t£>r>#B 

ii2i &^*>s. u >^*©#ac«t-3Ti»*-r«. 

[0 0 9 6] #^T, 0 8 (a) JCtST £3 IC, i&o^ 
Jf 2 4©R-T'<*«#©-t»*S«fctfJ!H*l'$>X hS2 
5TI3. Jfcfc, 08 (b) \Z^-T^V\Z^^y hXy 
^>^*-C*Bfc»#©«>o #Jf 2 4 KCfeHTJUR 2 
1*I**U S6C***«MP*«^T, k?XM2 
5*fbJ«-r?.Ct(C«ti3, 0 8 (c) KjRTJ:'5fc-k* 

as 2 oirattsns. 

[0 0 9 7] 0 5KKO, 05 (C) cfc^IC, C 

CDck'5tcLT^Lfc±gRJtSS2 0*YXi?iLT. -f 
*>S'J>^, RIE (HJfctt-f ^Xy^:?) 
H5-fXy^>jf*fflr>. ES^t«y7 r 17ffl©«8i 

si 6m<Dm&m<n& t ¥£-?TX2izmt>nT^tsi^u 

[0 0 9 8] cn«C«t0. 0 5 (D) \Z7K-t£r>\Z. ± 
»8Hi2 0©T*fc. E«*t?^17e^l/Tj«l«0L 
*»^RC«*#-r**B«il 6 a^TgRfiiffil 6K#J* 

2 6£«Jf-f£. ei©Mi2 6H AljOj, SiO 
iSoHfelWm*, 7/t7^S^5~5 0/imfi*© 

[0 0 9 9] iy.±iftBJL75:J;5fC, ^fUJgOft^TKi. 
US 1 ®**t©»«»cJ:*«B/X^ — >»j**ffia^7P 
-A«5o#7jffiSffl^Tt>-5©T, SlOI/yXh7l/ 

[oioo] ±mmm<o&m\zm*>?m*e> 

[0 10 1] 

[««©»*] £*±©ilo, *%^tr«tn«, U5?Xh 
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immvffimuwtw] 

mi) *Kw<Dwn<DmmvMmizj:z>®LM/t2-> 

[0 2] 1f&W<D%i\<D^mv>WWk\Z£.Z>ffl®rt?-> 

@St®0t;&£. 
[S3] US?* hyU—At^mm^Xib'D^Ltztb 

^mn^->m^m^ vtMmmiz&-3 m 
m vw&m&L % m^.m t $> . 

[0 5] *^W»M3©SI]!iO^IC«fc^a«B/^-> 

[0 6] *5tw<Dm3<Dmm<DBm\z£2>mmm^y 

S0T&-5. 

[0 7] ^m<D^z<DmM<nmm\z^^nmmM.^\y 

M0T&-5. 

[0 8] ^^©msoigigw^Jct^^MaM^-y 
M0-t?&&. 

[09] u&(D7\s-&tt)^%mzm^fcst>^%mv>m 
jei=ew®^^-r0T?a&^. 

[010] Se5l5©^8B/^->m^ffico»3Slg»rM 



1 s« 

2 mmm 

3 SlOk/XM 
4 

5 

6.2 3 



7 
8 

9, 
1 0, 
1 1 
1 3 
1 4 
1 6 
1 7 

1 8 

2 0 
2 1 
2 2 
2 4 
2 5 

1 0 2 
1 0 4 
1 1 4 
1 1 6 
1 1 8 

1 3 6 

2 1 4 



3 0 S2Cl/>'Xh71/-A 



12, 15. 19 jfe&Jl 

tsb->-;v F 

MRif 

106.108.204 y 

wmn * - >Bf8.umm 



[04] 




124 



214 



116 



114 



1 1 8 
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[08] [19] [010] 




[^IfcJftiE*] 

CfflmS] 12^5^ 1 1 0 (2000. 5. 1 
1) 

[g^ttiE i ] 

[«IE*fgl#gi£] 0M 
[ffl!E*f*JSe*] 0 9 
gJS 

MiEl*l^] 
[0 9] 
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(51)Int.Cl.' m*\im FI f-7>K(##) 

//H0 1L 21/027 H0 1L 21/30 5 7 0 
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